ABSTRACT Lipases of microbial origin have greater industrial importance as they are more stable when compared to plant and animal lipases and can be obtained in bulk at low cost. Recently, biocatalysts from thermotolerant and/or thermophilic microorganisms have attracted particular attention due to their proteins having high thermal stability and that they are often associated with stability in solvents and detergents. Among microbial lipases, yeast lipases are extracellular and are stable at different conditions. In this study, the thermotolerant yeast Candida thermophila SRY-09 isolated from toddy palm fruit in Thailand, which produces an extracellular lipase that hydrolyzes various triglycerides was investigated. The lipase activity was highest at about 2.68 U/ml when the yeasts cells were cultivated in liquid medium supplemented with 0.5% olive oil as a lipase inducer, and incubated at 37 o C for 48 h. To clone the gene encoding the lipase, Saccharomyces cerevisiae was transformed with a C. thermophila genomic library and screened for lipase activity on a medium containing olive oil emulsion and rhodamine B. One C. thermophila lipase gene (CtLIP) was found that contained an ORF of 1,317 bp encoding a deduced polypeptide of 438 amino acids. CtLIP contained a Gly-Asp-Ser-Gln-Gly motif which matched the consensus Gly-XSer-X-Gly conserved among lipolytic enzymes. The extracellular CtLIP had a molecular mass of approximately 52 kDa, however after treatment with endoglycosidase H the molecular mass was decreased to approximately 48.5 kDa, indicating that CtLIP was glycosylated. Heterologous expression of the cloned CtLIP under the control of the alcohol oxidase gene (AOX1) promoter in the methylotrophic yeast Pichia pastoris, and enzymatic measurements confirmed the function of the respective protein as a lipase. Similar to C. thermophila, the respective lipase heterologously expressed in P. pastoris was secreted into the medium and glycosylated. The lipase activity in the medium was 12 to 21 times higher by heterologous expression in P. pastoris compared to the activity of lipase secreted by C. thermophila when induced with methanol concentration of 0.5% to 2.0%. Moreover, the recombinant CtLIP could hydrolyze various substrates at high temperature (55 o C) with higher efficiency than at 37 o C and 45 o C and preferentially hydrolyzed 2 positional ester bonds. These observations suggest that recombinant CtLIP possesses a number of potential properties relevant to application as an industrial catalyst.
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